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SIMILARITY OF MATRICES

Definition:

(i) If Aand B are two square matrices of order n then B is said to be similar to A if there exists a non — singular matrix M
suchthat B = M~1AM

(ii) A square matrix A is said to be diagonalizable if it is similar to a diagonal matrix. @
Combining the two definitions we sMnalizable if there exists a matrix M such that

M~AM =D a J
wherewln this case M is said to diagonalize A or transform A to diagonal form. ™ ’ D
Theorem 1: If A is similar to B and B is similar to C, then A is similar to C. — Arw"”g{ wee . Q/
Theorem 2: If A and B are similar matrices then |A| = |B| JN/T\A ™M=D

Theorem 3: If A is similar to B, then A? is similar to B?
Corollary: If A is diagonalisable then A? is diagonalisable.
Theorem 4: If A and B are two similar matrices then they have the same Eigen values

ALGEBRAIC AND GEOMETRIC MULTIPLICITY OF AN EIGEN VALUES (, PS)\/\ \ 2 Tﬂ)
Definition:

(D 3L N s an eigen aedkwe of the watbx A Yepected
L %WmeS  dwen £ TS caned  dne algebxaic muBplicity

0+ ©-
W Tk S ot Ahe puwbhen ot \ine o'y  JTnadependert Evgen
ay

e oS CoxxeSsponding kO fwe evyen Nalue x fhen

o s (awed Avne geowetnc rewsplicity of
=) B~ 2 EX- 3 Er-Y

N \\12\3 A= 6,\’) ?\T— \.?12,‘ }’:2\2’2_

B e | ) )
) /‘/
= “) e Y7 = [—Z)J O

=)
)
el
AR V= e
=2
STl | A=

MODULE-3 Page 1



BN Ao |
5 || l
R R

L
- x

Aagoralisub) @

Theorem: The necessary and sufficient condition of a square matrix to be similar to a diagonal matrix is that the
geometric multiplicity of each of its Eigen values coincides with the algebraic multiplicity.

i. e. We can diagonalise a given square matrix if and only if algebraic multiplicity of each of its Eigen values is equal to
the geometric multiplicity. ‘ [ eNenNy ervgen Nwlu@ A= ™ —> cl\\ok%orm))\&élm e
If corresponding to any Eigen value, if algebraic multiplicity is not equal to geometric multiplicity then the matrix is not

diagonalizable. .
™ AT =D

Corollary: Every matrix whose Eigen values are distinct is similar to a diagonal matrix.
Theorem: A square nonsingular matrix A whose Eigen value are all distinct can be diagonalised by a similarity
transformation D = M~1AM where M is the matrix whose columns are the Eigenvectors of A and D is the diagonal
matrix whose diagonal elements are the Eigen values of A.
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Notes: 1. If Eigen values of A are not distinct then it may or may not be possible to diagonalise it.

M:

2. Aand D are similar matrices and hence, they have the same Eigen values
3. The process of finding the modal matrix M is called diagonalising the matrix A.

12/17/2021 2:14 PM
1. Find the algebraic multiplicity and geometric multiplicity of each Eigen value of the matrix
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3. Show that the matrix A = l -8 3 4} is diagonisable. Find the diagonal form D and the diagonalising
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5. IfA = [(1) ﬂ and B = 152 (2) prove that both 4 and B are not diagonable but AB is diagonable
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6. Find the symmetric matrix Azx3 having the eigen values 1; = 0,4, = 3 and 13 = 15, with the
corresponding Eigen vectors X; = [1,2,2], X, = [-2,—1,2] and X3
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